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PROCESS AND SYNTHESIZER FOR MOI£CLILAR ENGINEERING AND 

SYNTHESIS OF MATERIALS. 

Technical field 

This invention relates to molecular engineering of the materials enabling control of synthesis^ 
catalysis^ concibnstion, emissions ficom combustion and heat engine cyde performance. This 
invention is also directed to a novel process and construction of a syntiiesizer for molecular 
enginepHng of the fluids and chemicals to control catalysis;, combustion, emissions from 
combustion and the performance of znj heat engine cyde or chemical process. 

Bad^xound and pdor art 

The physical property, diemical property, diarge transfer and the state of an element or a 
coxc^ound, molecular structure, bond odentation^ bond strength prior to a diemical reaction 
determines the diemical kinetics* the end products, tfs yidd in a chemical process and the effldency 
of operation of a heat engpie cyde or a madiine for a gjven eneigy input By chang^kig the 
properties^ the state of an dement or a compound througjh charge transfisr, molecular engineering 
prior to a chemical reaction process commencement or during a process iu a machin e, it is possible 
to control the chemical kinetics namely the rate constant; reaction time, reaction rate, the end 
products, if s yidd mass balance, heat transfer and also enhance the performance or efEdency of a 
machine or heat engine cyde using sudx dement or the compound for the eneigy exchange 

Catalysis and synthesis are achieved at present by making use of chemicak or dements, whidi do 
not direcdy partidpate in die reactions. The diemicals or the dements influence oxidation, 
reduction, accderation, decderation, mass balance of the process at low temperatures and pressures 
initializing the process &om unexdted conditions. Similarly, the process of combustion of fads, 
heat transfer by liquids, gases or materials and most of the processes are initiated only from 
unexdted states of tiieir molecules. At present^ no smg^e process or a single device is known to 
benefit, control or influence catalysis, synthesisi, combustion, heat transfer by fluids^ heat engjne 
cydes performance, refidgeration cyde operation, vehicular emissions;, internal combustion engbe 
performance, chemical processes, daange of physical properties and state of ma t erial, fad or 
tTwtptialR reformulation or rearrangement of molecular structure, synthesis for Laser beam 
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geneiation, ^thesis for bydtogen production, fad ceDs effideticy enhancement, dectridly 
production, conmmnication, benefits of heat pvonp wiih multi vadoiss applications and xises at 
economical cost Combustion emissions are mostit^ controlled by post treatment of the ^wasted 
exhaust vnAy an oaidadon or reduction catafysts or combination of both. No single process or sing^ 
device is known to pre treat all die fads for enabling dean combustion by exddng the molecules 
and by changing the kinetics of combustion for reduced emissions widiout using a chemical, noble 
tnetal ,catalyst or an additive. No process is knovm vAerein catalysis effected \ddiout die use of a 
chemical or an dement as the catafyst No single process or a sin^e device is known for doing all the 
woik namefy to heat liie refirigftant, fuels, fluid or materials dudng flow and also for chang^ their 
physical properties for better control, daat^jjng kinetics of the process for improved effidency. No 
process or device is known to make use of die abundant^ and ccmtinuousty generated carbon di 
adde, c^tbon monoxide, oxides of nitrogen gases &om the automobile eshaust for the synthesis 
and maldng it suitable for the generation of kser beam v^ch could be used for better navigation, 
collision prevention, pre treating the faels and laser beam ignition in the engine cylinders for 
predsion flame travd and combustion contcoL No process are device is known fot use as a common 
catalytic converter for all the liquid and gaseoi^s faels and also for producing hydrogen ddi fuels or 
hydrogen ficom materials that stores or contain* faydtog^ and generate dectdc current potential 
through ioni!2ation and ion liberatioa 

Hie present invention is addressed to die aforesaid objective and has a technobgical answer to this 
goal with its novd process of molecular engjbeenng of materials achieved through a synthedzer; 

Objects of tbe invention 

The primary object of die present invention is to provide a process for molecular engineering which 
change any one or all of the following namdy the physical property, diemical property, chai^ 
carded by die electrons or atoms or molecules or state of the dement or die coti^ound pdor to a 
rl><*mir^1 teaction commencement for rhatigifig the diemical kinetic% the end products^ itfs yidd, 
mass balance and heat fidease in a chemical process or the e£Edency of operation of a heat engine 
cyde or a madiine for a given energy input 

Another object of the present invention is to invent a contrivance, ^diich £id]itates the process of 
molecular engjbeering to take place and results in any one or all of the following namefy the physical 
property change, chemical {property change, transfer of diarges^ change in the state of an dement or 
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a compound prior to a chemical reaction commencement for changing ihe chemical kinetics, Ae end 
products^ it's yield, mass balance and heat release in a chemical process or the efficiency of operation 
of aheatengbecydeor amachine for a given eneigy input 

Yet another object of the invention is to provide a device for carrying out the novel process of 
molecular en^eering of materials that acts as a fluid or fbd reformulator effecting any one or all of 
the following namely production of pieco second particles or electrons or atoms or molecules of 
meta stable states capable of transferring energy fix>m the electron gas of die discharge plasma to 
the molecules to be activated througji electron capture process or electron injection process or 
throu^ resonant capture process for energy catalysis in addition to conventional surface catalysis or 
materials witli rearranged molecular bond angles or molecular structure or materials of new 
formulation under exdted conditions or material with altered viscosity or density or material with 
altered tempetatoie or a combination of all above that could be used to advantage- 
Further object of title present invention is to invent a contrivance^ which facilitates the molecular 
engineering process to take place on the materials to change the kinetics of the combustion for 
reduced exhaust emission in automobiles, internal combustion engines and combustion equipments. 

Yet another object of the present invention is to invent a device, which facilitates the molecular 
engbeering process to take place for bettserment of combustion resuWng in reduced &el 
consumption and performance improvements of the vehicle, internal combustion engines and other 
combustion equipments. 

Another object of the of tiie posent invention is to provide a device, Tisercin the device of the 
present worio on leaded petrol, unleaded petrol, Diesd, all fkdds, gases and solids when suitable 
material of construction for the material fbw passage is chosen. 

Further ol^ect of the present invention is to provide a device to carry out the novel process of 
molecular engbeering v^ben fitted to the exhaust Hne of dae automobiles or internal combustion 
en^es or any exhaust gas Imes in a combustion process exdtes die carbon di raide, carbon 
monoaide and orides of nitrogen moleades to make it suitable for syatiiesis and gpnetation of laser 
^i^ amplification by stimukfced emissfon radiation) beam, which could be used advantageously for 
several pujposes. 
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Anothet object of the present invention is to provide a device to carry out the novel process of 
molecular engineering of the materials -vdben fitted in the gas or Hquid flow line of the refiageration 
fViQi^Vtm<>a or any heat eng^e cycle or in any chemical process line enhances die performance and 
efficiency of the system due to any one or all of the following namely ihe changes in the properties 
of the m a tp<^^l handled by it or by virtue of the device acting also as a heat pump adding eneigy 
input to the system.. 

Yet another object of the present invention is to provide a device tp carry out the novel process of 
molecnlar engjbeedng vphen fitted in the flow line of suitable material, exdte the molecules and 
synthesis the material to yield hydrog^ gas separated ftom the other constituents of the ma te r ia l or 
produce current carrying electrons for electrical output due to charge transfer, ioni^alion and 
electrons movements from the m^t^tia} enabling itfs usage for the production of dean enetgy. 

Smnmary of the inrontion 

The p|£sent invention relates to molecular engineering of the materials enabling control of 
synthesis, catalysis^ combustion, emissions fiDom combustion and heat engine cyde performance. 
The present invention is also directed to a novd process and construction of a synthesizer for 
molecular engineering of the fhdds and chemicals to control catalysis^ combustioti, emissions bom 
combmtion and the performance of any heat eng^ie cyde or diemical process. 

Detailed description of the invention 

Accor<fin^, the present invention provides a process for the molecular engineering of a material 
using any one or all or a combination of tiie following namety the electro magnetic wacve^ 
microwaves, millimeter waves, ultrasonic waves, souhd waves, surfece waves, plasma waves, 
lon^tudinal electrostatic wig^ei^ space diaige ^waves^ dectrostatic ion-cydotron waves in the 
presence of an yrgjal magnetic fidd to propagate throu^ a wave guide containing the mat e rial and 
causing exdtation of the decttons, accderation of the dectrons resulting in collisions or coDisibn 
less space charge formation, plasma generation, plasma accderation and plasma oscillations 
fedlitating enetgy transfer with the waves and the plasma to take place for diangjtog any one or all or 
a coinbinafions of the following namdty translarional, rotational, vibrational eneigy leveb, electronic 
motions of the molecules of the material resulting in the dianges in the molecnlar eneigj^ 
in bond angles; bond dtemations, bond orientations, rearrangement of molecular structure, 
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generation of pieco second radicals or particles in meta stable states depending upon die £i:equenc7, 
modes of propagation of die \vaves throu^ the -wave guide fecilitating any one or all namely 
resonant capture of electrons, injection of electrons, hole transfer, eneigy catalysis, dark catalysis 
and changes in any one or all or a combination of die properties namely die viscosity, density, 
temperature, specific heat capacities, enthalpy, entropy, surface tension, activation eneigy level of the 
material \9hich influence the chemical kinetics in a process and enhances the performance and 
overall efficiency of any machine or heat engbe cyde. 

The present invention also provides a device/contrivance to fedlitate the process of moleculax 
enguxeering of a material as illustrated in the accompanied Figures 1-4, said device co0]{)rising: 
a strai^t pipe (1) carries material, Hquid, gas or solid; 

the pipe (1) is enclosed by another bigger diameter pipe (2) ^th its ends closed by biashes (6) acting 
as siq)ports for to si4)port holding pipe (1) and also keeping bodi the pipe^ (1) & (2) on the same 
axis as their centers; 

an insulated copper, aluminum or any conducting material vdth plurality of vdbce turns (3) for 
carrying current are X90und over the pipe (2) and the pipe (2) is magpetized by appfybg an dectdc 
potential; 

a co-axial system comprising p^e (1) and pipe (2) is enclosed by another p^ (4) vdth its ends 
dosed by metal disk or plate having hole at the center dmtlar to a vf^asher vdth insulated bushes (5) 
and (8) for holding the co-axial pipe (1) and pipe (2) system also atits center e^isurtngthat the center 
lines of aU the three pq>es are in the same ads and the whole system acts as a magnetron and as a 
cold plasma generator cum plasma accderator; 

The hollow cavity of pipe (2) \dlfa semiconductor layer (7) xdoy contain air or any gas or any 
dielectnc material or made vacuum filled vvith vacuum and the space betsveen pipe (2) and cavity of 
pipe (4) with semiconductor %er (7) is filled whfa air at an atmosphedc pressure or with any gas or 
>vith any dielectric insulation material or filled with vacuum; 

the ends of the insulated v^e turns ace connected to an dectric potential to pass dectric current to 
magnetize the pipe (2) and to resonate dectromagpeticTvavesiriside the cavity of pipe (2) v^ere the 
modes of propagation and fisquency is dependant i^on the diameter, lengdi of the cavity pipe 
(2)fox sin^ cavity and dependent upon the diameters arid lengdis of p^^ and(l) foraco-azial 
cavlly; 
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a casing (7) having a fluid flow passage (10) and serving as a means for cooBng the device from ovet 
heating as also fot increasing the temperature of fluid flowing thro^i^ pipe (1) as shown in figure 3; 
and brackets (9) for earth grounding; 

The funcdonal features of the device of the pregent invention is further explained in the form of 
following embodiments: 

The presence of pipe (1) in the same axis of pipe (2) make a co-axial cavity resonator and the 
ftequency of electromagnetic -waves or microwaves or any other waves generated and propagated 
through it depends xspon the inner diameters of the pipe (1) and the inner diameter of pipe (2), the 
lengths of both pipe (1) and pipe (2). 

Depending upon the material of p^ (1) and the dielectric property and m^tfrial of bushes at the 
ends of pipe (2), the electric potential of pipe (1) and the magnetic and electrical behavior of pipe 
(1) could be altered other than pipe (2) or kept as the same as pipe (2). Hpe (1) also acts as a wave- 
guide for electromagpedc waves with various modes and odier waves or oscillations g^erated 
When an electric potential is applied to the ends of the insulated wire turns and pipe (2) becomes 
magnetized, there is an axial field created by external coils and an agdm^Tth^l field created b^ internal 
conductors with a current value resulting in plasma contained between the concentric cylinders and 
the loss along field lines is prevented by an electric potential created by anmila^- ^ids at the ends of 
the cylinder biased to negative potential by grounding to earth through btadsets (9) or kept at 
positive potential as the case may be and electrocoagnetic waves stiuts resonating inside the cavities 
of pipe (4), pipe (2) pipe (1) due to co-axial construction or at least in any one of them, the 
electtons originadng £com the conduction band of the semiconductor layers (7) of the co-axial p^es 
due to themial ionization, decttomagpetic ionization of the semiconductor are exdted, pipe (2) 
becomes a positive potential and pipe (1) too depending i:f)on the end bush material and ifs 
dielectric property and electrons are racSaUy confined b^ the positive potential of the pipe (2) and 
pipe (1) and orbit around it in low angqlar monusntum, non circular orbits and the decttons would 
be adiabaticaOy cotx^ressed into the interaction region vdiere the radial dectric fidd would be large. 
This inaease the electron density as wdl as the ratio of their perpendicular to paralld eneigy and 
dectrons ^uki rs^idly transit the interaction region isphere th^ ^would resonantfy ttatisfer their 
eneigy to the radiation fidds. This resdt in mioowsive amplification by stimulated emission 
radiation and an electron beam is produced whose distribution function is optimized for the pomet 
levd requirements of the apparatus and the axis of the dectDon beam coinddes with that of the 
wave gdde pipe (1). Pipe (1) carries the liquid, g^ or chemical or solid or all and when the material 
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flows through pipe (1), the magnetic fields cause magneto hydtodynamic conditions along \dth 
excitation of the decttons in the conduction band of the semiconductor layer (7) of iht pipe (1) 
and a plasma pinch is formed at the center line of flow with initialization of ionization and the 
miccowaves or other waves act \dth the plasma pinch creating electron collisions and dectton 
impact for further ionization with tieo classical transport effect 

The properties of the material is altered under dynamic conditions or under steady state condition 
depending upon die material Ahhou^ for a detailed working of the device, a sinq)le configuration 
with drawing is hi^di^ted, the device could also be made of a straight pipe of any cross section 
other than hoUow drcufcu: sections such as a hollow square secdon or hollow rectangular section or 
hollow elliptical section, hollow triangle section or hollow hexagon^ pentagon or octagon sections or 
a comUnation of all hollow sections for varying the fidd characteristics and modes of propagation 
of decttomagimetic waves and other types of waves and the cut off fioBquencfes depending jjpoti 
applications and end use. 

In certain appfications, die heat g^erated by the device due to mictowave radiation, heating of the 
coil used for magpetization, heat rdeased due to wotk done by dectdic fidds to rotate polar 
tnolecules etc could also be utilized by the liqtdd or gas or diemical by covering the major length of 
the out^r pipe (4) by a casing (7) having a fluid flow passage (10) and sudi arrangement serving as a 
means for cooling the device fiom over heating as also for increasing the tedDt>eratuce of fluid 
flovsingthrou^ p^e (1) as shown in figure 3. 

In certain applications^ the wave guide is coi:t>led to a tee joint at the Input or at the output end or at 
both the ends facilitating injection of more tiian one material into the wave gtride or for separation 
of any gaseous component formed during synthesis witMn the wave gpide and the heat generated by 
the synthedzer used in conjunction with vacuum to cause flagmentation of certain fluids, 
hydrocarbons or diemicals to smallet con^unds or dements. 

It is abundantly dear from the foregoing description that the stxsi^ pipe (1) as material carryit^ 
media has muW various fimcrionsL It acts as a coii?)onent of cavity r^ It ftirflier acts as a 
wave-guide, Furdier the sdd stiai^t pipe (1) acts as an ^pHcator for ttansmisdon of ^ 
and other forms and types of waves. 
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Anothet bigget diameter pipe (outer pipe) (2) and the enclosure pipe (4) acts as cavity resonator. The 
complete co-axial system vAdi pipe (1), pipe (2) and pipe (4) ha:ving the same common axis represent 
a co>axial resonator for micro^mes and any other ^vaves for propagation and resonance and also 
function as a magnetron, as a cold plasma generator cum plasma accelerator. 

The Pipe (1) as envisaged in the invention is either built into the device so. as to be part of the 
synthesizer or a conventional pipe used in the conventional flow line can be readily substituted in 
place of aforesaid built in pipe (1). The structural arrangements may be incorporated in the 
synthesizer, ^ch allows the possibilities of using the conventional flow lines for replacement of 
the pipe (1). 

Thoxi^ tbe embodiment of the invention as envisaged is described with respect to a material 
synthesizer, the invention with all its ramifications find acceptance in various areas of appUcalions 
such as internal combustion engines^ otxter combustion equipments fluid flow line% process flow 
lines of chemical equipments for heating the fluids or as an electronic catalytic cpnvertor for 
chemical synthesis or in foel flow lines as an electronic catalytic cqnvertor or as a fuel reformulator 
and as a heat pump in any heat ccoiversion equipments such as an internal combustion engine^ 
combustion equipmeni; heat transfer equipments, refdgetation equ^ments and in the flow lines of 
exhaust g9s of any combustion equipments or in the e^iaust gas lines of internal combustion 
engines for fiirthjer emission reduction or syntiiesis of burnt and un burnt chemicals or for 
citation of the caibon di oxide^ carbon monoxide and oxides of nitrogen molecules in the edsaust 
gases for synthesis and making the excited ediaust gas suitable for LASER beam generation or in 
the flow Hues of suitable materiab for synthesis and making the n;iaterial suitable for generation or 
separation of l^drogen &om if s constituents or for obtaining electrical output &om the current 
carrying electron motions . 

The device is installed before the engine carburetoi; fiid injection system for altering the properties 
of the l^drocarbon fuel for better combustion efiBdency, reduced fuel consumption and lesser 
emissions either as a separate device in the fluid flow Hnes or integcated as a con^Kment in tiie 
assembly of ^quqpments. 

This synthesizer is housed in an enclosure with an inlet and an outlet for material flow through it 
and provided with two wires for enetgiadng it with an electdc potential for initiating the novel 
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ptocess dutmg the material flow throti^ it The device exdtes the molecules and the decttons of 
die materials contained ^within it to cause charge transfer necessary for the molecular eng^eering 
resulting in any one or all of the follo^ring namety diange of the molecular structure bond 
orientations, bond sttengdi, physical property, chemical property. It has no moving parts and the 
device is fixed in the material flow line of the process or in the material flow Hne of a machine 
ddier at the input or at the output or in between the flow lines to obtain maximum benefit 
The device is fitted to any petrol, diesd, gas engines or systems using hydrocarbon fuels very easily 
without any alterations of the engine in minutes. 

The device makes use of some of the properties of matter suda as *TElectro Negativity'*, ^Influence 
of lone Pairs of Atoms'*, **Stcains & Conformation" to change bonding an^es of molecules, affinity 
of oxygen atoms and ionization and separation of Macro Molecules under MHD Influence, 
Hydrogenation due to Catalysis, dia and Paramagnetic Anisotropy of Macro molecules, noagnetic 
orientation of molecules for altering the molecular properties induding activation energy levd of 
the hydrocarbon fud just before mixing^th air for ignition in the eng^e. 

Petrol, Diesd, Kerosene, Lubricating Oil refined from crude oil belong to Alkanes group of 
hydrocarbons with diJBGerent boiling points can be used as faeL The physical and chemical properties 
of alkanes are a fimction first of the number of carbon atoms it contains and second of it's specific 
structure. The exritation of the fiid in the presence of a suitable catalyst cause Ring Strain and make 
the alkanes loose a hydrogen atom The hydrogen atoms cause faydrg^ofysis of the minute sulphur 
giving out hydrogen su^hide \duch zgm under exdted conditions dissodate ihto hydrogeti and 
sulphur. HiQ hydrogen is absorbed in the metal sur&ce of the catalyst or rdeased as a gas while the 
su^hur is adsorbed on the metal and semicotiductor surfiice layers of the wave gqide and act as a 
catafyst accelerating the fiid teformulatioiL Hie H - H bond is weakened and a reactive hydrogen 
atom adds to the double bond or to Lone Pairs of atoms. The trace of moisture and additives in 
the &eb cause Electro n^;ativity vAdA under extemd field exdtation make osygen also bond with 
Lone Pairs of Atoms altering the molecular structure of the fisel, it's physical atul chemical 
properties induding Activation Enei^ Levd, volatility, fiad quality. A lean mixture is a definite 
answer for reduced pollution and &d econon^. A lean mixture bums sk>vefy and yidds hi^er 
thermal efficiency due to ratio of ^edfic heat approadiingihat of air and with less dissociation bss 
due to lower combustion tetz^erature and lower losses to cooling water and air. However a lean 



9 

SUBSTITUTE SHEET (RULE 26) 



wo 03/076790 



PCT/IN02/00165 



maxtaxe is -very difficult to ignite and eng^es operating with lean mixture requite hig^ compression 
ratio or hig^-octane faeL The field excitation cause rearrangement of moleodar clusters and 
molecular bonding and the catalyst cause hettogeneous catalysed gas phase combustion v?hich is an 
efficient Tvay of burning a lean mixture outside the flammabilily limits without forming pollutants. 
Gas phase ignition of hydrocarbon increase flame velocity and reduce minimum ignition energy 
The catalytic sur&ce teniperature controls the reaction rate instead of the ambient teniperature. 

Emission of carbon monosdde, nitrogen oxides and hydrocarbon are related to air fuel ratio. In a 
vehicle fitted with a catalytic convertot; the air fuel ratio is around 15:1 or less for less emission 
^^ereas witia tiie invented device, the air fuel ratio is above 16:1 to 22:1 depending upon engine 
condition which results in fuel economy and less emission. 

The ability of the engme to start with a lean mixture (with increased air input) reduced fuel 
consumption and less etrdssion, less eng^e knocking (smoothness of engbe working), less engbe 
temperature are indicative of the physical and rbpmiV^l property chat^s of the fuel due to 
molecular stnK:ture change made by the inverited device. 

It is evident that the device according to invention makes use of various sdentii^c principles as 
enumerated in the body of the specification The precision of the device is an important criteria to 
augment the working results and to achieve optimum operating results. The embodiment of the 
invention illusttated in the drawing is to explain the active principles involved in the construction 
and the operation of the device and the combined or otherwise syneigistic effect of various active 
principles and conqionents in the said device. 

The invention is further explained in the form of following Exan^lea However; the foOowing 
examples should not be construed as Umitiiig the scop e of the invention. 

APFUCATION N0.1-AUTOM0BILB ENGINE EMISSION CONTROL: 

In the automobiles or widi any internal combustion engines, the synthesizer is used as apre engbe 
on board &el reformulatot, resulting in the following benefits 

1. Mlea^ increase by 15% to 25% depending xspon engine conditions* 

Z Reduced emissions and Improved eng^e performance due to automatic decarbonising and 
removal of varnish deposits in eneine. 



10 

SUBSTITUTE SHEET (RULE 26) 



wo 03/076790 



PCT/IN02/00165 



3. Optininm petformance approxitnately 3000 kilometets after jnstallalion due to decarbotiisbg 

and elimination of most of die accionnlated engbe vaxnish in med vehicles. 
4 Installation in minutes. 

5. No additives to ftidot altering of engbe. 

6. Saves petroleum fuel for die user and foreiga exchange for die nation- 

7. Suitable for Two ^)dleelers, diree \rfbeelers Autos, Cars^ Tempos^ Jeeps^ Diesel engjne, Diesel 
and petrol generators, LPG systems, Fishing Ttavder% Agricultural diesel pump sets, Power 
15Ders and Tractors. 

APPIJCATION NO^REEHSIGERATION A^Q) COOI^ 

In die Refiigeration systems, die syntiiesizer is installed inline in die refrigerant flow to add 
additional heat energy for enhancing die reftigerant cyde performance fyt better cooling or for 
reducing die compressor energy demand for lowering the power consumption.In smaller cooling 
systems and portable cooling units, die refrigerant compressor is replaced with die syndiesizer 
installed in its place and die syndiesizer could carry out the job of heating the reftigetant instead of 
die compressor by using microwave heat before e^^anding die gas and die cooling system ysiHl 
foncdon ^vidi a non moving and non wearing syndiesizer doing die ftinction of a comt»£Ssor 
consuming less powen 

appucahon no3-synthesis to mabe it suit^le for laser beam 

GENERATION FROM AUTOMOBILE ;eXHAUST: 

Carbon di oxide, whidi is abundant in die automobile eziiaust along vMx oxides of nitrogen and 
available continuously during engjbie woding makes die syndiesizer most ideal for use ^^di die 
automobile odiaust for exdting die exhaust gas molecules for furdiet emission reductions and 
also for &ctlitadngsyndiesis for generation of carbon dioxide laser beam ^ihich could be used for 
nadgatii^ die vehicle, collision contix)!, u^ng die laser beam for inducing igpidon, fod syndiesis, 
accurate measurement of vehicles moving in ftont and back etc 

Fbr appUcadon as a laser beam generatot; die center ppt (1) is removed in Hgp and die enffM 
esdiaust flows dirou^ passage fluid (IGf) and dirou^ die end bush (6) center hole^ die g^ enters the 
cmtY of pipe (2) v^faeceb die carbon di oxide and nitcog^ oxide molecules are excited by the 
etectromagnedc waves resulting in population inversion and emission of li^t The inside of the 
bushes (6) \rill be coated vdtfa reflective coatings to facilitate reflections of die beam widiin die 
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cavity. The bvish at one end of pipe (2) ^viUhave accmcaveteflective shapeT^ 

opposite end TwiU have convetgjtig lens shape for pointing the reflected beam out of the synthesizer. 

APPLI CATION N0.4-PREVENnON OF FLUID FREEZING IN THE PIPE UNES IN 
EXTREME WEATHER CONDITIONS: 

In extreme cold Aveadier conditions, fluid fiieezbg \rid3in Ae pipes and ppc cracking due to flow 
getting chocked is common. To avoid unintem^ted fluid flow and to prevent fluid fieeang the 
synthesizer is installed in line and the microwave heat keep the fluid warm preventing fluid freezing 
including maintaining the fltdd viscosity &dlitaling easier pumping without redstance build jxp in 
the flow line. 

APPLICATION N0.5: PREVENTION OF SCALE FORMATION IN PIPE LINES OF 
SUGAR SYRUPS, HARD WATER LINES: 

The ionization of molecules by the microwaves prevents the scale formation by hard water in the 
internal flow passages of hard water lines and also in the sugar syrup lines. This lessens the pressure 
required fi3r pumping the liquids and also saves the heating costs. 

APPLICATION N0.6-HYDR0GEN RICH FUEL GENERATION FROM DIESEL, 
GASOLINE, METHANOL AND ETHANOL 

The synthesizer excites the weak C-H bonds present in die hydrocarbons and many OH bonds and 
radicals throu^ PLASMA process and produces hydrogen or hydrogen rich fuels for clean 
combustion and for reduced emissions. 

APPLICATION N0.7-INLINE OR ONBOARD FUEL QUAUTY IMPROVEMENTS: 

The microwaves and Plasma cause electrons inigrations resulting in fuel molecules with re arranged 
structures;, changed volume fractions as evidenced firom gas chromotogtaph 
testing, bond abemations^ density and viscosity vadadons resulting in improved fuel quality having 
enhanced octane or cetane values for the gasoline and diesd fiiels respectively. 

APPLICATION N0.8-NEW PHARMACEUTICALS AND CHEMICALS: 

Under excited conditions, the fiiee radicals and pieco second radicals liberated recombine to yield 
new pharmaceuticals and chemicals as the rate constant and kinedcs of chemical reactions are 
altered by the chatg^ transfer effects under exated conditions in many teactions. 
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APPLICATION N0.9-AS A HEAT PUMP WITH NON MOVING PARTS USING 
MICROWAVE ENERGY: 

The microwave heat absorbed by the material flowing throu^ the synthesizer makes the synthesiser 
an ideal heat punip with no moving part for adding eneigy input to any thermodynamic cydes for 
enhancing the thermal efficiency. Example is use in refidgeration <ycle vdth or ^vithout the 
compressor. 

BRIEF DESCRIPTION OF THE ACCOMPANIED DIAGRAMS 

Fig 1 shows in elevation cross sectional view of the Fluid Synthesizer. 

Fig 2 shows in elevation the Fluid Synthesizer having tubular material passage ^und in the form of 
coiL 

Fig 3 shows in elevation of the Fluid Synthesizer having an enclosure over its outer sur&ce in order 
to absorb the heat generated 

Fig 4.show5 in elevation the Fluid synthesizer -within a vacuum chamber connected to an external 
vacuum source for reformuladon, fcagpientadon and separation of low molecular structures. 

Advantages of die present invention 

1. The easy to install synthesizer vhen used with automobiles Hke two vAeelers, three vt^eekrs 
auto% car^ ten^os^ j^ps» diesd engine^ diesd and petrol generators^ LPG systems, fishing 
ttasKder% agdcuhural diesel pump sets, power tillers and tractors, g^ves reduced emissions of 
carbon monoxide to almost near zero level, un burnt hydro carbon emissions reduced to few 
hundred ppm, diesel smoke reduction by over 60% £com the initia% measured valu^ enhanced 
mileage to the extent of about 15 -25% depending i^on engine conditions without any 
additions of additives to fiiel or altering of engine and improves engine performance due to 
automatic decarbonising and removal of varnish deposits fitom engjne combustion chambeti 

2 . Saves petroleum fuel for the user and foreign exchange for the nation. 

3. When installed in the cefidgeration fluid flow line^^ enhances the e£Bciency of the cooling 
system and also saves compressor power and dectdcal enetgy 

4. When used with the automobile ediaust,£d3itateses^ 

oxide and osides of nitrpg^ molecules for synthesis making it suitable for laser beam 
generation which could be used for better navi^on to avoid collision, pre treat fod and also 
forigpitionof the engjbe for controlled flame speed and enhanced combustion. 
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5. Molecular excitations yield hydrogen rich fuels in real time. 

6. Accelerates the t>rocess of hydrogen generation £toni Methanol, Etbanol Diesel Gasoline and 
many other liquids rich in hydrogen. 

7. Facilitates newer pharmaceuticals due to radical formation during molecular excitations and 
changed kinetics of chemical processes. 

8. To avoid fluid line free2dngduidng winter in all liquid flow lines. 

9. To prevent scale formation in hard water lines, syti^ lines in ihesug^ 

10. Portable Antenna for mobile communications. 

11. As a HEAT PUMP with no moving part for enhancing the efiBdency of any heat power cycles 
or heat engine s or refedgecadon. 

12. For chang^ the rate constants and kinedcs of chemical reactions. 

It will be undetstood that the fbr^ping desciq>tion is onty iUusttative of the present invention and it 
is not intended that the practical s^pUcations of the invention be limited thereto to internal 
combustion eng^es^ combustion technology only. Many otiier specific embodinoents of the present 
invention and related ptactical applications will be sqpparent to one skiDed in the art from tiie 
fore^ing disdosure. All sub8titQti<Mis» altetations and modifications of the present invention, \diidi 
come within die scope of die following dairns, ace to the present inventi(Hi is readify 

susceptible witiiout departing fitx>m die spidt of the invention. 
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lOakn 

1 . A process fot moleculat eiigjneeijng of a material to control ihe synthesis, catalysis, combustion, 
emissions &om combustion and improvements in heat engjuie cycle performance by using the 
processed material by means of a synthesizer as illusttated in Figures 1-4, said process 
comprising the steps of: 

(a) passing the desired material throu^ the synthesizer under miagneto hydro dynamic 
conditions; 

(b) generating or resonating electromagnetic waves or multi-various waves in the synthesizer 
along with or without thermal ionization and sound; 

(c) creating an axial magnetic field by external coils of a co-axial pipe and an azimudial field by 
internal conductors of the synthesizer with a current value resulting in plasma within the 
synthesizer, 

(d) propagating amplifying or attenuating the multi-various wave(s) in a wave gqide containing 
the xoatetial; 

(e) exciting the electrons in die conduction band of the semiconductor layers of the wave 
guide(s)/co-axial pipes and the ckcttons in the material flowing throu^ the wave guide; 

(£) accdetaring the elections resulting in collisions or collision less ionization, space charge 
formation, cold plasma generation in the material, plasma acceleration and plasma 
oscillations fedlitating enes^ release; 

(g) releasing energy in the form of spectral lutninescence or emission or radiation of multi- 
various waves consisting any one or all of the following namely microwaves or millimeter 
waves or sur&ce waves or plasma waves or ht^tadkisl electro static wig^ or space chargp 
waves or electro static ion-cydotron waves, alfen waves or utea sonic or sound waves. 

(h) combining or filtering the released eneig^es in die form of heat, H^t, spectral luminescence 
and multi various waves having difEerent amplitudes and ficequendes to propagate or 
resonate along with the dectromagnetic waves generated due to the application of dectric 
potential fedHtating transfer of eneigy to take place widi tibe waves and the plasma throu^ 
dectron resonant c^ture or dectron capture or electron injection; 

(i) fa^'ltt?^tir»g die synergistic efiGect of heat, li^t, spectral luminescence, multi-various wave 
enetg^e? and the dectrons movetnents to aker d^ trandational eneigy, vibrational energy, 
rotational energy and dectronic motions of molecules for effecting molecular eneigy let^ 



15 

SUBSTITUTE SHEET (RULE 26) 



wo 03/076790 



PCT/IN02/00165 



changes, physical property changes^ chemical property changes to the material resulting in 
physico-chemical changes and changes in the kinetics of the chemical reactions during a 
chenoical process &cilitating changes to any one or the combination of the phjrsico-chemical 
changes of the miatetial resulting in the material having an altered charax::teristic under 
exdted conditions or up to few pieco/nano seconds after passing out of the synthesizer. 

2. The process according to daim 1, ^^ereb the craves are selected from electro magnetic ^vaves, 
microwaves, millimeter waves, ultiiasonic warns, sound waves, surface waves, plasma waves; 
longitudinal electrostatic wiggler, space charge waves, electrostatic ion-cydotton waves, Alfen 
waves associated with plasma, infta red heat wave, specttal luminescence. 

3. The process according to daim 1, wherein the generated waves are either used as a sin^ wave 
or in combination of desired waves or incombinatLon of all the waves. 

4. The process according to daim 1, wherdn in step 0 of daim 1 the pfaysico-diemical property 
change that are effected indude tcanshtiona], rotational, vibratbnal enei^ levels, dectronic 
motions of the molecules of the material resuhttig in the changes in the molecular enetgies, 
diange in bond an^es; bond altemationsi, bond orientations, re-arrangement of molecular 
structure. 

5. The process according to daim l^wfaerein the synthesis;, catalysisi, control of the kinetics of 
chemical reacdon% kinetics of combustion, physico-chemical changes are effected by migcation 
of electrons or generation of pieco second radicals or particles or decttons or atoms or 
molecules at meta stable states capable of transferring eneigy ftom die dectton gas of the 
discharge plasma to the molecules to be activated through electron c^ture process or dectton 
injection process or thjtougjb resonant capture process resulting in energy catalysis in addition to 
conventional surfece catalysis. 

6. The process according to daim 1, wheteb said process fedlitates changes in any one or all or a 
combination of the properties of the material, selected fix>m viscosity, density, temperature, 
specific heat capadtiesi, change of stat^ space charges in the material enthalpy, entropy, surfece 
tension, activation enetgy levd of the material ^di influence the diemical kbetics in a process 
that enhances the performance and overall efiSdency of any madiine or heat engine cyde. 

7. A synthesizer as illustrated in Figures 1- 4 to carry out the process of molecular engbeedng of a 
material(s) to control the synthesis, catalysis, combusdon, emissions fitom combustion and heat 
engine cyde performance using die processed material(s), said device comprising: 
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(a) a central conduit [straight pipe](l) means for transporting material(s) and acting as an inlet 
and an outlet^ mve guide and an applicator of noicrowave heat to the flowing material; 

(b) a hollow bigger diameter conduit |iE)ipe|(2) ^tfa its ends dosed bushes(6) enclosing and 
mipporting the pipe(l); 

(c) the conduits lipipes] of steps (a) and (b) are positioned on fhe same axis as thdr centers; 

(c^ plurality of coils (3) are wound over the conduit |jpipe](2) for magneti2ation hy the 
application of an electric potential; 

(e) the ends of the coils are connected to an electdc potential to facilitate flow of electdc 
current to magnetize the conduit (jpipe] (2) and to resonate decttomagnetic \vaines and 
various waves inside the cavity of pipe (2) and pipe (1); 

(f) a GO-axial system coinpfising conduits|ipipes] (1) and (2) is endosed by another conduit 
(pipe] (4) wifli its ends dosed by a metd disk having a naeans to hoU pipes (1) and (^^ at the 
center with insulated bushes (5) and (8); 

(g) the cavity spaces between pipe (l)and pipe (2) and between pipe {2) and pipe (4) are filled 
with air at atmospheric pressure or with any gas or with any dielectdc insulation tn ^tpml or 
with vacuum; 

(h) a semi-conductix}g 1^ (7) on the ppe (1) and on the hollow |ipq>es] (2) and (4) ; 

0 flow passage (10) endosing pipe (4) as a means £ot cooling the synthesizer £K>m over 
heating and also for increasing the temperature of fluid flowing through pipe (1); 

0 brackets (9) on either side of the pipe (4) for earth grounding; and 

(k) bushes (6) on dther side of ppe (2) to magnetize or non-magnetize the pi^e (1) and also to 
make it a positive potential or negative potential element of the synthesizer depending i^on 
the material and insulation dbaracteristics 

8. The synthesizer according to daim 7, wherein the insulated coils aie made of a conducting 
material sdected flrom copper, aluminum or any conducting material or in the form of a 
circular printed dtcuit board over pipe (2). 

9. The synthesizer according to daim 7, wherein the center pipe (pipe 1) and the pipe (pipe 2) 
on T^dch insulated coil is wound acts as a positive or negative potential depending i^^on the 
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die dectdc chatactenstics of the bushes (5) and die outer hollow tube enclosing the 
resonator acts as a negative potential or bias. 

1 0. The ^thesizer according lx> claim 7, herein said synthesizer having an enclosure widi fluid 
flow passa^ for circulating the material for absorbing the heat thus generated and 
convected by the synthesizer and for cooling the synthesizer. 

11. The syntbesizer according to daim 7, wheim the co-axial system acts a magnetron, plasma 
generator cum accelerator enabling radial confinement of electrons when an electdc 
potential is applied to the ends of the insulated coil made of copper or any conducting 
material that i wovind on the pipe acting as positive potential and the outer hollow pipe 
acting as negative potential resulting in an axial magnetic field \vith an aTitniithal field by 
internal conductors with a current value resulting in plasma, the electrons orbit around it in 
low angular momentum non circular orbits with higjt firequency, adiabatically compressed 
into the interaction region where the radial electric field is laige so that the adiabaric 
con^ressipn increases the electron density as as their perpendicular to parallel energy 
facilitating resonant energy transfer to the radiation fields producing fast waves with rich 
harmonics resulting in microwave ampHficafion by stimulated emission radiation. 

12. The synthesizer according to daim 7, \rfierein the length of the conduit [pipes] acting, as a 
co-asdal cavity resonator of hollow drculat cross section is endosed by another hollow 
circular cross section tube as endosure com wave guide for all or any one or a combination 
of the ekctro magnetic waves sdectedfixtmrnicrowave^nodlliine^ 

sound wave^ sur&ce waves, plasma waves^ longitudinal dectcostatic wi^et; ^ace chaige 
>vaves dectrostatic ion-cydotron waves generation. 

13. The synthesizer according to rkitn 7, wherein the amplification, modes of propagation and 
the firequency of the dectromagnetic waves and other waves interacting with liquid, gas or 
chemicals passing througjti the synthesizer, are dependant upon the parameters selected hom 

- diameters of the hoDow section of inner and ouiier pipes;, 

- the lengdis of the pq>es, 

- the geometry of the cross section of the pipes and didr dimensions in case of non dtcular 
cross section pipes, 
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- number of turns of insulated copper or current carrying wire and their diametei; current 
and voltage throiigh the insulated wire turns incase of direct current and additional^ 
another parameter namely fiDequency in case of alternating current, 

- permitivity of cavity medium and 

- petmeabiUty of matfffial of pipes. 

14. The syntbesizer according to daim 7, wherein said synthesizer acting as a magnetron 

for microwave generation, a co-axial cavity resonator, plasma generator cum accelerator; wave 
gqide and as an applicator for ttansmitting the microwave and if s heat to the flowing material 
and constructed Bx>m conduits (pipes) of any geometry sections other ihm circular section 
including a combination of several g^metry cross section pipes;, ionizes the material by energy 
transfier from the decttonotagnetic waves at a resonant frequency or at near resonant frequency 
characteristics of the matetial passed through the syntfaesizec 

15. The synthesizer according to daim 7, \dierein said synthesizer having a center tube for flow of 
material and the flow of tbe matedal is carried out in the presence of a catalyst or without 
catafyst. 

16. The synthesizer according to daim 7, wherein said synthesizer having a center tube for flow of 

material and built into tbe device so as to be part of the synthesizer is replaced by a conventional 
pipe used in tbe conventional flow Une retaining tiie structural arrangements incorporated in the 
synthesize]; allowing the possibilities of using the conventional flow lines itself as a part of die 
co-axial system, wave g^ide and an applicator and the remaining structural arrangement inserted 
into an existing conventional pipe line carrying the material 

1 7. The synthesizer according to daim 7, wiiecein said synthesizer is suitably designed for the control 

of an automotive exhaust and is positioned optimally at any of the desired locations sdected 
from 

— either before the carburetor or within the carburetoi; 

— before the fuel injectoi; witiain the injector or after the injectoi; 

— before the fad injection pump, 

— in the fad intake manifold and 

— anywhere before engine fad intake or in the frid return line^ fad lines connecting the 
eng^e and the fud tank or within the fad tank itself 
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18. The synthesizer according to daim 7, Axiierein said synthesizer when used as a 
pre-engjbe device in die fuel line of die engine or vehide alters die fad 
properties,dae kinetics of combustion, reactions, mass balance of products of 
combustion for reduced un-bumt fud and toxic gases also ^bling engine 
operation with a lesser fud to air ratio mixture possible due to change in 
dectrical conductivity of fad-air mixture, change in vapor versus air ratio of 
fud, activation energy of the fad. 

19. The synthesizer according to daim 7, \wherein said synthesizer is used as an 

Electronic Catalytic Convertor or Fud Reformulator or as a Common Catafytic 
Convertor for any automotive faels sdected £tom diesd, leaded and unleaded 
petrol, blended fads with ethanol or any other additives^ gaseous faels and 
liquid fiids. 

20. The synthesizer according to claim 7, vt^erein he microwaves are amplified by 
stimulated emission radiation action within the synthesizer and the axis of the 
electron beam coindding with that of iJbe wave guide and the dectcons 
movement radia% confined by die dectdc fidd betvpeen tiie positive potential 
center (xmductor and negative potential outer conductor of die device thereby 

- enabling the dectcons moving in axis encircling orbits with a substantial fraction of their 
kinetic eneigy transverse to the axis and the microwaves or other waves causing synthesis; 

— the synlbesis ifxvolves all or any one namely partial or fiiD ionization of liquid, gas or 
chemical rdeasing ions, firee radicals piece second partidesi, change in bond an^e 
orientation of the molecules, molecules with rearrange structure and bond alternation, 
oxidation, reduction, absorption, faydrogenofysis, heat rdease or heat absorption, oiganic 
synthesis resulting in addition, hydtation, breaking of bonds, coupling re-artangement^ 
fragmentation depending upon the molecular structure of tlie fldd handled, change in the 
viscosity, detmty, temperature activation enetgy, surface tension, entropy and other physico- 
chemical properties of the material. 

21. The synthesizer according to daim 7, wherein said synthesizer is also used as a 

heat pump in the refidgerant flow line of refidgetation machine along with 
the con^ressor or as a replacetnent for the compressor in smaUer capadty 
systems or used as a heat pump in any heat engine cydes fi3r enhancing the 
performance. 
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22. The synthesizer accoidixig to daim 7, 'vdietein said synthesizer is also used for 

the synthesis of materials for generation or separation of hydrogen bom any 
hydrogen rich fluids or material for use as a dean fud or for use in a fod cell 
or ekewtere. 

23. The synthesizer according to daim 7, 'whetein said synthesizer is used for esdtation 

of automobile exhaust gases containing carbon di oxide, carbon monoxide and 
oxides of nitrogen for forther processing of emission reductions and syndbiesis for 
generation of LASER beam for other applications induding vehicle navigation, 
collision prevention, laser beam ignition of fud, fud syntiiesis etc 

24. The syntiliesizer according to claim 7, \vherein said syntiiesizet is used in conjunction 

any vacuum system along ^tii injection of additional matetials or \ritiiout 
additional materials and used to synthesize or ^agment any fluid or chemical to 
Ug^ter atoms or molecules or used for production of new formulations under exdted 
conditions. 

25. The syntiiesizet according to daim 7, Mchecein said syntibesizer is used for prevention 
of 'scale formation in \patec carrying pipes^ sug^ syrup pipes and similar applications 
induding use as pre heater in fluid lines daring vninter to prevent fluid freezing in die 
flow lines. 

26. The synthesizer accotding to daim 7, vthetein said synthesizer is used as an oscillator 
cum portable tadat or antenna for communications. 

27. The syntiiesizer according to daim 7, wherein said synthesizer is used as a source of 

curtent carrying dectcons genetate^l by the exdtation under the magneto 
faydrocfynamics fldfw conditions for use as fud ceD or with fod ceD for boosting 
output 
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AMENDED CLAIMS 
[received by the Inteniational Bureau on 26 Februaiy 2003 (26.02.03); 
original claims 1-27 replaced by new claims 1-33 (14 pages)] 

1. A unique process of molecolat engineeting of materials to control the synthesis, catalysis, 
combustion, emissions, heat engine c^cle performance, kinetics of chemical reactions, physical 
and chemical properties of materials, waves generation, propagation and osdllations said process 
comprising the steps of: 

(a) , fabricating and using a synthesi2er made of semiconductors, nonowires, nanotubes , 

co^axial cavity resonator curh plasma accelerator, ^vave guides, electrodes^ 
electromagnetic source as described in Fig 1-4 ; 

(b) . passing die desired material througji the synthesizer ; 

(c) . creating an axial electromagnetic field widi coils energized by electric potential and an 

azimuthal field by die internal conductors of die synthesizer vnJth a current vi^e 
resulting in plasma mdiin die synthesizer, 

(d) . die electromagnetic field along Tvidi or without heat and sound exciting the electrons in 

die conduction band of die semiconductors forming patt of die arrays of the 
nanowires, nano tubes and in die semiconductor layers of the wave guide(s) /co-axial 
pipes ,also die electrons of die material flowing through die wave guide fiidlitating 
arrays of the nanowires^anotubes and die wide band gaps of die semiconductors to 
emit photons due to electron-hole plasma mechanism responsible fot gain at room 
temperature resulting in laser action and die nonowires,nano tubes serving as &bry- 
perot cavities and a gain medium for light amplification; 

(e) die said arrays of nanowires, nanotubes being fprmed by a process between die metal 
contacts of the co-axial conduits or wave guides or wave guide widi electromagnetic 
source coil widi appropriate number of turns over it by using semiconductor materials 
sudi as zinc oxide, silica, galliuim nitride, Ferric Oxide, fiilierenes, vanadiumpentoxide 
and die Uke and filling die space between die coaxial conduits or wave guides containing 
the nanowke, nanotube arrays widi any polymer or dielectrip suitable for die specific 
nanowires^ nanotubes and solidifying die polymer or dielectric using a catalyst and 
accelerator giving die composifce material die desired combination of electric, optical, 
diermal and mechanical properties; 

(f) die dectromagnedc energy below die dif&action Hmit of die metal nanopartide arrays 
cause resonances in die nano partides £acvoring plasmons, resulting in optical 
fimctionali^ in die nano scale resulting in near fields coupling based on inter particle 
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distance and the pksmon waves traveling widiidi the wave guides; 
(g). propagating, amplifying oi attetiuating the wave(s) in the wave gaide(s) also caiising 

niagnetic citcukM^ dichrpism; 
^).accele£ating the electrons resulting in collisions or collision less ionizadoii, space dbaige 

fortnadbii, cold plasma generation, plasma acceleration atld plasma oscillations 

fadbtatiog enei^ transfer ; 
@. absotbtion or release of eneigy the molecules due to wave interactions at the fetmi 

surface and the energy gaps having width smaller than the skia layers retarding ojt 

fidlitating the propagation of the electromagnetic waves resulting in the electrons 

density change due to charge tr^fer, an environmeot resembling electroroagnetic nature 

of catalysis; 

0. release or absorption of energy being in the fortn of spectral Inminescmce or emissbn 
or radiation of micro w av e s or milHmeter waves or surfiicewsves or plastpa waves or 
longitudinal electro static wigg)bt or space charge waves ot electro static k>n-cyGlotron 
waves or alfen waves associated with the plasma or uhxa sonic ot sound waves or a 
combination of all above waves including electron waves; 

(k).combimngor filtering the released eaexgss in the form of heat» light, spectral 
luminescence and muM various waves having different atxqplitudes and frequencies to 
propagate or resonate ab^ig with the electtcmiagnetic waves generated due to the 
application of electrk: potential fidOitating transfer of enetgy to take place with the waves 
the plasma and the material through electron resonant culture or electron capture or 
electron injectioi^ 

0.ftdli t ating synergistic effect of heat, li^t, spectral bminescence^ muki various wave 
eneigies and the electrons movements to aker the translatiotial energy, vibratbnal energy, 
rotational energy and electronic motions of molecules of the material for effectiog 
changes to tlie molecular energy levels, change in molecular bond snfjiea resulting in 
conformations or bond alternations for changing any one or all or a combinations of 
physical and chemical properties of tbe material; 

(m).facilitating changes to any one or the combination of the following namely the 
temperature, density, viscosity, change of state, space charges in the material, pieco 
second radicals formation fcom the excitations of molecules, re arrangement of 
molecular bonds of the material, activation eneigy levels, entha^y, entropy, sqr&ce 
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tension, specific heat capacities tesuldng in the matenal having an altered dhatactedstics 
undet excited conditions ox upto few pieco/nono seconds after passing out of the 
synthesizer for changing die rate constant vahi^ for chetnical reactions^ catatysis^ 
synthesis and the kinetics of reactions in a chemical process combustion resulting in 
altered heat transfer, heat release, altered end products tdth altered mass balance. 

2. The process according to daim 1, wherein the waves ar^ selected &om electro magnetic waves, 
microwaves^ txuUimeter waves, ukrasonic waves, sopnd waves, sur&ce waves^ plasma waves;, 
longitudinal electrostatic wigg^er, space charge waves and electrostatic ion-cydotron w^ves^ 
Alfen waves associated with plasma, infica red heat wave;, spectral himiaescence. 

3. The process according to daim 1 , herein the generated waves axe either used as a sing^ wave or 

in combination of desired waves or in combination of aU die wanreswidicompl^^ 

4. The process according to daim 1, wherein in step 0 of daim 1 the physical and chemical 

property dianges that are effected indude translarional, rotational, vibrational enetgy levels^ 
dectronic motions of the molecules of the tif? < i t aii'l resulting in the dianges in the molecnkt 
enet^gies^ change in bond angjbs, bond alternations, bond orientations^ re-artaiigement of 
moleculat structure, generation of pieco second radicals or partides depending vpon the 
frequency, modes of propagation of the waves through the wave guide; 

5. The process according to dairp 1, \K^erem die said process &dlitates 'ENERGY CATALYSIS" 
in the material processed with the production of pieco second particles or dectrons or atoms or 
molecules of meta stable states capable of transferring energy ftoin the diectron gas of the 
disdiaige plasma to the molectules to be activated throu^ electron capture process or dectron 
injection process or dirou^ resonant c^ture process in addition to conventional sur&ce 
catalysiSt 

6. The process according to daim 1, wherein said process bdSitsAcs dianges in any one or all or a 
combination of the properties of the material, selected fix>m viscosity, density, temperature, 
specific heat opacities, change of state, space chaiges in the material, enthalpy, entropy, sur&ce 
tension, activation enei^ level of die material whi<^ influence the diemical kinetics in a process 
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that enhances the perf otmance and ovetall efiSdency of any tnachine or heat engbe cycle. 

7. A synthesizer as iEustrated in Figures 1- 4 to carry out the process of molecular engn c eting of a 
nMterial(s) to control the synthesist, catatysis, combustion, emissions and heat engine cyde 
performance \when the processed material is used and the synthesizer ftmctioning as craves 
genetator yosdllatoi; optical and plasmon wave guides^ a solid state ionics device enabling cavity 
quantum decltodynamic% the said device coinprising^ 

(a) , a central open ended conduit [stcai^t pipe](l) means for transporting material(s) and acting 

as an inlet and an oudet,\vavegqide and an applicator of mia:o\ravehe^^ 

material; 

(b) , hoOow bigger diameter conduit iipipe](2) vrith its ends dosed by bnshes(6) endosing and 

supporting the pipe(l); 

(c) . the conduits [jpipes] of steps (a) and (b) are positioned on the same axis as their centers; 
(^.pluralily of coib (3) arewonndorcrthecoruimt jipipe](2) tornate 

source vrith the a{^lication of an electdc potential; 
(e), the ends of the coils are connected to an electric potential to hdhtatt Sawo£ current 
and to resonate electxomagpetic -waves inside the cavity of pipe (2) and pipe (1) and also to 
cacdte the dielectric con^osite witiii nonowires, nanotubes and semiconductors above the 
coil turns and in between the annulus of the coaxial vracve guides cum pipes (2) and (4) 
tfarou^ heating of the coil and also by die electron waves endrcling the coil enabling plasma 
acceleration, emission of photons due to dectron-hok plasma mechanism responsible for 
gain at room tenq>etature resulting in maser and laser action and the nonowiresi, nanotubes 
serving as febry-perot cavities and a gain medium for Kgjht amplification, wave propagation 
within wave gpide cum pipe; 
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(fy. a co-aski system cofiopdsiog conduits^^^es} (1) and (2^ is enclosed by anothei condoit 
iP9 ^] (^) closed by a metal disk having a means to hold pipes (1) and (2) at the 

center with instdated bushes (5) and (8); 

the cavity spaces between pipe (1) and p^e (2) is filled \idth air at atmospheric pressure or 
vniSoL any gas on with any dielecttic composite with nanowiteSk nanotobes ot made vacuum 
depending i^on the output requirement of the syntfiesizei^ 

(h). the permitivity of the dielectric composite insulator is varied depending ^spon the firequency 
of waves used for ioteractbn with the «r>flt<Mrigl being 9ynlhesi2ed ftota fuU insulation to 
partial insulation having semiconductance by encapsulating it with any one or aU namely 
silica naaowire yZinc osicle nono^tme., g^lHttin nitride and ferric 
nanotubes arrays formed with a catalyst, accelerator and resin composite ; 

® • a semi-conductor layer coating (7) over the P5>e(l),p^es (2) and (4) on the outer surfeces 
and inner surfaces; 

a £Iuid flow passage (10) endostng p^e (4) as a means Sat cooling the synthesiser fix)m over 
Kpfiwng and also for increasing the temperature of fluid flo^xqg through p^e (1) whenever 
needed depending upon the material to be synthesized; 
(k). brackets (9) on either side of &e p^e (4) for earth grounding; 

(I). Bushes (Q on either side of p^e (2) to make pipe (1) magneti^bl^ or non magnetizable 
and also to make it a positive potential(anode) or n^attve potential(cathode) element of the 
synthesizer dependii]^ i^on the material and insulation characteri s tics; 

. The syntheskser accor<£ng to claim 7, wherein the insulated coils are madd of a conducting 
rnaft>^a\ g efect^ from mppftr^ oTntnifttim e%t any conducting material or in the form of a 
drcular printed circuit board over pipe (2) fix>m one single length wire of same diameter or 
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metal Imk of same contmut£7 ^grith one positive and one negatBire ends oi ^und over the p^e(2) 
>)riltdi£Eetentlengdiso£>wu^ same dkmetet or metal link having same contin^ 
form different coils each having one positive and one native ends and wkc or metal Knk 
ends of each coil connected to the sa;me electric potential from the same source or from 
different sources or to different electric potentials, the split coib formation fiacflitating : 

(a) equalload sharing by the batteries vAen such batteries of 8^ connected 
in series for other applications and charged wiiii a common charger or alternator with an 
output vohage suitable for die batteries in series connection; 

(b) connecting to direct current sappfy ot aketnating cottent supply or h^ frequency simply or 
combinations of various power si^^pHes as inputs at the same time by connecting the 
different ends of each coil turn to each different power source at the same time for 
producing complex excitations and complex waves propagation; 

(c) .use of coil tum^made of same diameter wires or different diameter wires over the p^e (2) 
for varying die impedance or resistance 6r characteristics of the synthesizer to suit different 
materials processing and for use as in steps (a) and (b) above ot for connecting such ends 
with alternate polarities of die electric potential ?o as to change die poles of tnagnetism and 
consequent^ the waves of propagation depending upon sucih changes in the connections of 
the coils ends widi the power sources terminals; 

inter connection of tibe ends of different diameter coil turns in series or in 

paraM fr>r man^ulation of tiie heating and waves g^eratioti, propagation and oscillations; 
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9. The syxLthesizej: accoxdmg to daim 7, wherein the centet pq>e (1) and the pipe (2) on 
\diich insiilated wixe tptns ate woimd acts as a positive potential (anode)» wave goide^ co-axial 
resonator and the out^ hoBow tube(4) endbsixigtfaem and insulated wilh bush (5) acts as a co- 
axial resonator ,w8ve goide^ pk^a generator cum accelerator endosing the nanowire^nanotabes 
and the semiconductors widiin the anndm and h^ native potential behaving as cathode 
or bias , a configuration in which the amplification, the modes of propa^itton, intensity and 
pattern of distdbudon of the magnetic and electric fields in the radial and longitudinal (Erections 
within the cavities and thefireipiencyof thee]ectix>mflgnedc'^)ravesando& 

with the liquid^ gas or rht^mirals passing throi^ the synthesize^ are dependant upon the 
parameters sdected fi:om 

- diameters of the circular hollow section of the inner and the outer p^es, 

- the lengths of the pipes, 

- the thickness of the pipes, 

- the geometry of the cross section of the pipes and their dimensions in case of non drcukr 
sectiotis, 

- number of turns of insulated copper or current carrying wire and their diameter, 

- current and voltage through the insulated wke turns incase of direct current and additionally 
another parameter namdy fiiequency in case of alternating current, 

- permittvity of the cavity medium and 

- permeability of the material of pipes. 

10. The synthesizer according to claim 7, wherein the said ^thesi^er having an enclosure with 

fhdd flow passages (10) for circulating the matedal over pipe (4) fiidStating: 

(a) , absorption of &e heat generated by the synthesizer enabling die matedal being 

processed to make use of the heat while also cooling the synthesizer. 

(b) * use of the synthesizer for two dififerent applications at the same tune by suitabfy 

adding one more fluid flow passage (10) at the extreme ends of the enclosure (7) 
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making tiietotalnumbet of fluid flo^ passages provi^^ 

i^umbet and extending the pipe (1) to protrude outside the btacket (9 )and the bracket 
provided on either ends of the pipe (4) to facilitate flow of one material through 
pipe(l) for the synthesis and flow of a different materiaT through the fluid flow 
passages (10) to make use of the heat generated by the synthesizer by a different 
material. 

(c). use of the synthesizer as a pre eng^e on bpard fudreformulator cum electronic 
catalytic convertor for the fiieL synthesis in a diesel or gasoline engine by passing the 
fuel through pipe (1) and allowing at the same time the &eon liquid of &e vehicle air 
condidoner to pass tihroug^ die fluid fiowpassages (10) in the enclosure (7 ) so as to 
cool the syntliettlzer and also to provide the heat pump effect to die aitcond 
alter if s themiocfynamic e^dency, perfiormanc^ cooling effect and power absorbed. 

11. The synthestzet accordtng to chtm 7, wherein the co-axial system acts as a magnetron, plasma 

genemtor cum accelerator enabling radial confinement of electrons ^niien an electric potential is 
applied to die ends of the insukted co|l copper or any conducting material wound on the pipe 
acting ^ positive potential or anode and die outer hollow p^e acting as n^ttsre potential or 
cathode resulting in an axial magnetic field with an aztmuthal Add by internal conductors widi a 
current value resulting in plasma^ the electrons orbit around it in low angular momentum non 
circular orbits vrith hig^ firequency^ adiabatically compressed into the interaction region where 
the radial electric field is large so that the adiabatic compression increases the electron density as 
well as dieir perpendicular to parallel energy facilitating resonant energy transfer to die radiation 
fields producing fast waves widi rich harmonics resulting in microwave amplification by 
stimulated emission radiadon. 

12. The synthesizer according to claim 7, wherein the kngdi of the conduit (p^es] actiog as a 

co-axial cavity resonator of hollow circular cross section is enclosed by another hollow 
circular cross section tube as enclosure cum wave guide for all or any one or a combination 
of the electro ma^etic waves selected £tom microwave^ minimeter waves^ ultrasonic 
waves, sound waves, sur&ce waves, plasma waves^ longitudinal electrostatic wigglei; space 
charge waves electrostatic ion-cydotron waves, electron waves generation, amplification, 
propagation and interaction of these waves with liquid, gas or chemicals passing widiin it 
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13. The synthesizer according to daim 7, v^erein liie co-axial system ensures that the centetlines of 
aU the thtee p^es o£ the device are in the same ads and the whole systetii acts as a 
magnetron »a cold plasma genetator cum accelerator, co-axial cavity antenna or wave guide arid a 
soUd state ionics device to control syndesis, catatysis, combustion^ ^iggrnt^f;^ heat engbe cyde 
performance, Mnetics of chemical reactions^ physical and chemical properties of materials^ 
VTaves generation ^propagation and oscillations 

14. The synthesizer according to daim 7, v^herein the said synthesizer acting as a n^agnetton for 
microwave generation, a co-axial cavity resonatoi^ plasma generator cum accderator, wave 
guide and as an ^plicator for ttansmittiDg the microwave and it's heat to the flowing 
material also used as a portable wave generator for communications and constructed from 
conduits^ipes) of any geometry sections other diaqt drcukr section indwSng a 
combination of several geometry cross section pipes ^nizes the material by energy transfer 
from the dectromagnetic ^sx^es or other vi^ves at a resonant ftequency or at near resoxtant 
frequency diaracteristics of the material passed through the synthesizeL 

15. Th^ synthesizer according to daim 7^ wkerein said synthesizer having a center tube for 
flow of tnated^l at any moment through it and the flow of the material tabing place in the 
presence of catalyst or without catall^t and the semiconductor layer within the cavity may 
or may not be acting as a catalyst d^ending Upon the material proc^sed. 

16. The synthesizer according to daim 7,wherdn the said synthesizer having a center tube for flow 
of material ^d buQt into die device so as to be part of the syntheaizet is replaced by a 
conventional pipe used in the coixventional flow line retaining the structural arrangements 
incorporated in the synthesizer; allowing the possibilities of using the conventioxial flow line itself 
as apart of the co-adal system;, wave guide and an appKcator and the remaint% 
arrangement inserted into an existing conventional pip e line carrying the m^tedaL 

17# The ^nthesizer according to daim 7, whetein the said synthesizer is flexibly designed for 
the control of an automotive exhaust emissbn^ and is positioned optimafy atany of the 
desired locations selected fiom: 
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- either before tbe carburetor or "within the carburetor, 

- before the &el injectoi^ \nthin the injector ot after the ii^ector; 
before the foel injection pvtmp, 

- jjx |]ie foidLititake trtflnifintd and 

- anywhere before engine fad intake or in the fuel return fine» fuel lines connecting the 
engbe and the fuel tank or withjn the fuel tank itselE 

18.The ^thesizer according to claim 7, herein the said synthesizer xriien used for edbaust 
emission control, and &ted as a pre eo^e device in the fuel fine of die engine or vehiqle alters 
the fuel properties by partial ionizing releasing hydrogen ions or gas^ the released hydrogen 
reactingwith the traces of sulphur in die fuels forming liyd|:ogen su^Ude at room temperature 
or at exdted conditions and corresponding temperatures enabling the &ce (100) of the iron in 
the appUcator to fix die su^hur atoms on quaternary sites gbHng the structure C (2X2) causing 
the basic square latdce to be turned to 45 degrees in relation to die lattice of the substmte^ the 
sur&ce concentration of the adsorption increasing with several passes of the fuel maMng the 
structure C(22X2),q(lSX2),C(16X2)^q(14X2) and finally 0(10X2),. a similar adsorption also 
occurring Mrith the ionized nickel atoms of the applicator with the forination of P(2X2) turning 
to root 3 X root 3 rotated by 30 degrees making su^hur atoms located in ternary sites until a 
compact arrangement of su^hur atoms with a coincidence lattice P(5X^ in relation to the atom 
of the substrate takes place and the changed structure, the adsorbed layers formed by die minute 
sulphur traces in the fuds also acting as a sur&ce catalyst and oxidizer under the ^rited 
condition^ for accelerating the syndiests and the synthesized fuels changing the kinetics of 
combustion, reactions, altering the m^s balance of products of combustion for reduced un- 
bumt fuel and toxic gas bmissions ^nhWhg enhanced engine operation with a lesser fuel to air 
ratio mixture possible due to change in the molecular energy levels and heat value of the fiael, 
change in vapor versus air ratio of fuel, activadon enes^ of the fuel 

19»The synthesizer according to claim 7, wherein the said synthesizer is used as an Electronic 
Catalytic Convertor ot an onboard Fud Reformulator for making the fuel hydrogen rich in real 
tune in the vehide /eng^e or as a Common Catafytip Convertor for any automotive fuels 
sdected from diesd, leaded and unleaded petrol, blended fuds with etfaanol ot any other 
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additisres^ gasebtis fuels and liquid fii^ for imptoviiig theit quaEty ia teal time. 

20. The synthedzer according to daim 7, whetem tbe same synthesizet acts a? a mictovme 
genetatoiv a co- vaal cavity tesonato^ plasma acceletatot, a wave goidb for electromagnetic 
waveS) sut&ce waves^ sound waves, optical waves, plasmon waves and many other waves created 
by die solid state ionics construction and cavi^ quantum electrodynamics^ an applicator of 
microwave heat to die material(s)and the microwaves and lig^t emissions horn the 
semiconductors and nonowires, nanotubes are amplified by stimulated emis^n radiation action 
within the synthesizer and the axis of the electron beam coinciding with that of the wave guide 
and the electrons movement radially confined by die electric field between tfa,e posidve potential 
center conductor and negative potential outer conductor of the device^ 

(a) .enabling the electrons moving in axis encircling orbits with a substantial £taction of their 
kinetic energy transverse to the axis and the microwaves or other waves, and the photon 
emissions firom the semiconductors or laser beams ficom the nonowires^ nanotubes causing 
die synthesis;. 

(b) .thesynth^involvesa]lor any onenam^ partial or full ionization of liquid, gas or 
chemical releasing kms^ fisee radicals pieco second particle^ change in bond an^ orientation 
of the molecules^ molecules with rearranged structure ac4 bond aker nadon, oKidatton, 
reduction^ absorption, faydrogenolysisy heat release or heat absorption, oj^anic synthe^ 
resulting in addition, hydration, breaking of bonds^ coi^ling, re-arrangement, fi:agmentation 
depending i^on themolecukr structure of the fluid handled, change in the 

viscositp^ density, temperature activation enetgy, sur&ce tens^m and other p%sical^ chemical 
characteristics of the material 

21. The ^thesizer according to daim 7, wheceb the said syntliesizer is also used as an electronic 

inline heat puo^ in the refin^ictant flow line of tefiagctation madiinc along with the compressor 
or as a replacement for the compressor of smaDet capacity systems or used as a heat pump in 
any heat eng^e cydes £3^ enhancing the thermodynamic perfi3rmance. 
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22. The synthesizet acGot^ing to daim 7, whereia the said syntiiesizet is also used £ot the geneiiation 
or sepamtion of hydrogen from any hydrogen rich fluids or material as a fuel reformulator for 
the production of clean fuel for use in a fuelceU ot used as a. power cell producing electrical 
potential by making use of the electrons generated by the excitations and during the magpeto 
hydrodynaxnic flow conditions 

23. The syndiesizer according to dakn 7, wherein the said synthesizer is used for the excitation 
of automobile or any combustion eng^e exhaust gases containing carbon di oxide^ carbon 
monoxide and oxides of nitrogen for further processing of emission reductions, generadofi of 
LASER be^ using the exhaust carbon di oxide alotig with other accessories for fiirdier 

use of the catbondioxide laser beam for applications including precise vehide navigation for 
collision prevention^ laser beam ignition of fuel» laser beam fbet synthesis etc 

24. The synthesizer according to daim 7, wherein said synthesizer is used in conjunction with 
any vacuum system or along with injection of additional materials or without injection of 
fld dirinnal matrnftk and used to Synthesize or fragment any fluid or rhem\ra\ to lig^iter atoms or 
molecules or used for the production of new formulations under the excited conditions of 
energy catalysis inchiding new pharmaceuticals and chemicak 

25 JIlxQ synthesizer according to claim 7, ^riierem 

scale fonnation in water carrying pqie^ sugar sytup p^es;, water softening and similar 
applications including use as ainline heater in the fluid lines during winter to prevent fluid 
freeziog in the flow Knes and to change the viscosity of fhiidfKilitatiQg easier punqiing with 
reduced eneigy or power* 

26.The syndxesizer according to daim 7, wherdn the same device by executing the same 
process and used in muM various qipHcations^ to control the synthesis^ catalysis^ 
combustion, emissions, heat engine C7de performance^ kinetics of chemical reactions^ 
physical and chemical properties of materials and used in the fud ccBs^ waves generator and 
oscillator for communication^ refri^etation, line heating scale formation removal, water 
softening, laser beam production from automobile exhaust or any combustion eng^e exhaust 
for further appHcationsj^ production of new pharmaceuticals or dkesj^^p^ formulations or 
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27. The synthesizec aGcocding to claim 7,whetem an innet conductot cum wave guide is seLsed fot 

propagation of ekcttomagaetk waves in a pte selected frequency range with a plurality of aiA^ 
conductors cum wave guides generalty positioned co-axial with the inner conductor cum wave 
guide^ each successive outer conductors cum wave guides having diameter larg^ than the 
adjacent outer conductor cum vt^e guide, one of the phiraUty of the outer conductors 
cum wave guide positioned with respect to the inner conductor cum wave g^e to form a 
cavity between the inner c^onductor c^vm wave guide and the adjacent outer conductor cum 
wave gpide^ each successive pair of outer conductors cum wave guide positioned to form a 
cavity, ,each cavity seized foU propagating dectromagnetic waves in the pre selected frequency 
range when dielectric gases or air is used in die cavities and waves of different frequencies 
generated and pix>pagated under different modes making die synthesizer u> act as a co*axial 
antenna or resonator for commtmications. 

28, The 8ynlhesi2etaca>rdi]% to daimTy wherein 

potential to bdState flow of current and to resonate electromagoiedcwaEves inside the co-^adal 
cavities resulting in the excitation of the dielectric composite widi^ nonowir^ nanotubes and 
semiconductors above the coil turns and in between the annulas of the ooadalwave guides cum 
pipes alongwtdi heating of the coil, the electron waves enctcding the coil e nabl i ng plasma 
acceleratibn, emission of photons due to electron-hole plasma mechanism responsible for gain 
at room temperature resulting in masec or laser action and the nonowiceSi nanotubes serving as 
&bry-perot cavities and a gain medium for li^t amplification^ wave propag^on and 
oscillations within wave guide cum pipes mikMog it an unique scjid state ionics deyic^ optical 
wa^ guide, phsmon waveguide ,a cavity quantum cfynamic device; 

79. The synthesszet according tx> daim 7,\rfietda the generated microwave beat is used for 
vaporizing gasoline or diesel and converting the liquid fajsHa into gaseous state for feecfing 
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aay eiigjb.es ot vehicles dkecdy ot m combinatbn ^with other gaseous fuels fot reduced 
fmtfigifttig and enhanced performance. 

30 ^The syndxesizer accordtog to daim 7,^erein die generated dbctroroagpetic radiati o a and 
roicrowaves are used for accdierated drying of food products, grains and irradiation at 
economical costs and also for preventing idng of the automobile radiator water or engine 
cooling paths in the extreme weather conditions including use in maixy general heating 
applications. 

31. The synthesizer according to daim 7,whetein the said synthesizer in conjunction wiA any 

ygf imm gyftfri^ ar in PigiiTe (4) enables the microwave heat generated by it to vaporize sea 
water or saline water or contaminated water at reduced temperatures facilitating pure water 
production when used alone or along with solar heating systems and also as a stand by heating 
sourpe widi any solar heating or cooling system or output performance compensator in the 
event of fluctuations in the solar enet^ insolation or during non sun shine hours such as ni^t 
or rainy days.. 

32. The synthesizer according to daim 7, wherein the said synthesizer is used as an dectronic 

inline heat putB$> in additioa to existing heat sQutce(s)ot as an. independent heating toutce in 
a vapor absorption re&igeratic?n cyde flow line fia en ha n c mg the thermodynamic performance. 

33. The synthesizer according to claim 7,wherdn the said synthesizer with co-axial wave glides 

propagating microwaves and other waves at dififerent modes with dectric and magnetic fidd 
components confined within die cavities, the dectric fidds widw die wave guide cavities used 
to altea: the flame characteristics such as flame cobr, soot formation, flame tetiq)etature, flame 
lengdi widiin the cavities induding extinguishing die flame with an appropriate electric fidd . 



35 

AMENDED SHEET (ARTICLE 19) 



wo 03/076790 



PCT/IN02/0016S 



STATEMENT D]NDER ARTICLE 19(1) 
(Rule 46.4) 



I, GOPALAKRISHNAN, Srinivasan an applicant for the International Patent 
Application N0.PCT/IN 02/00165 with In ternatio nal filing date 07/08/2002(date/month/year) for 
an invention titled TROCESS AND SYMHESIZIK FOR MOLECULAR 
ENGINEERING AND SYNTHESIS OF MATERIALS" do heiel^ state Oat: 

<hft flnywujlnnftnte tn taristing chmvi and additiiw nf new claims liave heen dnne witliin «^ie 
scope of the descrq>tions and drawings to highlight the uniqueness of the inv^ition namefy the 
process that make the device perform several functbns for use in several af^lications and to 
make the invention and Hbe novelty mote DEFINITIVE and DISTINCTIVE . 
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